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(54) COLOR FILTER SUBSTRATE WITH MICRO LENSES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the color filter substrate 
having microlenses, in which an optical utilization rate is made 
higher, and to improve the display quality of a picture display 
device by making the shapes of the microlenses that constitute of 
a microlens layer into flat looking square or approximate square 
shapes. 

SOLUTION: Microlenses 2, which constitute of a microlens layer, 
are made into flat looking square or approximate square shapes. 
For example, two square microlenses are formed for every colored 
pixel 4 in its longitudinal direction on a color filter substrate 1 
having the microlenses. Moreover, Mx, which is defined as one side 
of the square microlens 2, is set by an equation Mx=(Bx-2 S) 
where S is the distance from the edge of the pixel 4 to the 
microlens 4 and Bx is shown in the figure. Thus, the curveture 
difference of the lens surface is made smaller compared with the 
rectangular microlens which is conventionally formed. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1jln a color filter substrate with a micro lens which carried out laminating formation of a color filter 
layer which consists of two or more colored pixels made into rectangular shape at least, a microlens layer, 
and the black matrix layer one by one on a transparent substrate, A color filter substrate with a micro lens 
making into the shape of a plane view square, or the shape of an approximately square a micro lens which 
constitutes said microlens layer. 
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[Claim 2]The color filter substrate with a micro lens according to claim 1 characterized by forming two or 
more micro lenses for each [ which constitutes a color filter layer j colored pixel of every. 
[Claim 3]The color filter substrate with a micro Sens according to claim 2 forming where two or more micro 
lenses formed for every colored pixel are abbreviated-stuck. 

[Claim 4]The color filter substrate with a micro lens according to claim 1 considering it as rectangular 
shape with which By=kxBx (k is two or more integers) is filled when setting the length of Bx and a long side 
to By for the length of a shorter side of a colored pixel of rectangular shape. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the color filter substrate with a micro lens which 
constitutes the electrochromatic display display panel especially used for projection type image display 
devices, such as a liquid crystal projector, with respect to the color filter substrate with a micro lens which 
constitutes the liquid crystal display panel used for an image display device. 
[0002] 

[Description of the Prior Art]The projection type image display device represented by projection TV etc. 
carries out extended projection of the display image on a screen, 
The thing using a liquid crystal display panel is becoming in use. 

A liquid crystal display panel performs image display by controlling for every pixel the penetration of the 
light irradiated from the light source, and un-penetrating by change of the oriented state of the liquid 
crystal in which a liquid crystal is pinched and closed and voltage is impressed for every pixel among one 
pair of substrates which have the electrode used as the predetermined pattern, and which countered. 
[0003]Usually t while constitutes a liquid crystal display panel, and as shown in drawing 7, the substrate is 
used as the substrate (color filter substrate) which has the color filter layer 13 in which two or more 
colored pixels 14 were formed on the transparent substrate 15 in order to acquire the colorized picture. 
The colored pixel 14 is formed by the resin which distributed paints, or the light interference film which 
laminated the two or more layers inorganic material, for example, is pixels, such as R (red) color, G (green) 
color, and B (blue) color. 

When the light irradiated from light sources, such as a lamp, passes the colored pixel 14 of each color, the 
color according to a pixel is attached. 

Subsequently, in order to raise the contrast of a display image, each colored pixel 14 and the part which 
countered are used as the opening 18, and the black matrix layer 17 which made other parts the shade part 
19 is formed in the color filter substrate. 

[0004]ln recent years, it is required that a projection type image display device should project the picture 
which big screen-ization is demanded and is displayed with a liquid crystal display panel with a high 
magnifying power. As for highly minute-ization of the picture, the image display device is demanded. 
In order to project a liquid-crystal-display picture with high definition with a high magnifying power, it is 
necessary to increase the number of the pixels which constitute a liquid crystal display panel. 

[0005]However, when the pixel number of a liquid crystal display panel is increased, the number of the 
openings 18 formed in the black matrix layer 17 must also be increased, and the rate that shade parts 19 
other than opening 18 occupy increases in connection with it. the case where the number of the openings 



JP-A-H1 1-142835 



3/9 pages 



18 is increased — ■ the area of each opening 18 — small — not carrying out — it does not obtain but 
becomes the so-called decline in a numerical aperture. When the numerical aperture of the black matrix 
layer 17 falls, since the light volume which passes the opening 18 becomes less, the display image of an 
image display device becomes dark, and the grace of a display image will fall. 

[0006]As a means to prevent conventionally the degradation of a display image due to decline in the 
numerical aperture of the black matrix layer 17 mentioned above, as shown in drawing 7, considering it as 
the color filter substrate 1 1 with a micro lens in which the micro lens 12 was formed on the colored pixel 
14 is performed. That is, the light which passed at least the shade part 19 of the black matrix layer 17 and 
14 copies of colored pixels which countered is conventionally interrupted by the shade part 19 of the black 
matrix layer 17. By however, the thing which the micro lens 12 will condense the light conventionally 
interrupted by the shade part 19 of the black matrix layer 17, and will be led to the opening 18 if the micro 
lens 12 is formed on the colored pixel 14. The light volume which passes the opening 18 increases, the 
utilization efficiency of light becomes high by formation of the micro lens 1 2, and the grace of a display 
image improves. 

[0007]The micro lens 12 is formed with each colored pixel 14 and approximately identical shape by plane 
view that there is almost no crevice so that it may counter with each colored pixel 14. That is, it is for 
making without futility the most of the light which the condensing effect of light increased by making the 
micro lens 12 into the colored pixel 14 and plane view abbreviation identical shape, and passed the colored 
pixel 14. Since the focal distance of the micro lens 12 is earned, it can be said that it is common to form 
the transparent buffer layer 16 between the micro lens 12 and the black matrix layer 17. 
[0008]Here, as for the shape of each opening "18 of each colored pixel 14 formed in the color filter 
substrate 11 with a micro lens, and the black matrix layer 17 which counters, it is common on the image 
display characteristic to allocate according to the shape of a rectangle (rectangle) by plane view. 
This tendency is so remarkable that highly minute-ization as which the resolution of a pixel is required 
progresses. 

[0009]For this reason, as shown in drawin g 6, the plane shape of the micro lens 12 is also formed in the 
shape of a rectangle (rectangle) according to the plane shape of the colored pixel 14. Drawin g 6 is the top 
view to which the colored pixel (for example, R (red) color colored pixel) part of the piece in two or more 
colored pixels 14 which constitute the color filter layer 13 of the conventional color filter substrate 11 with 
a micro lens was expanded. 
[0010] 

[Problem(s) to be Solved by the InventionjAs mentioned above, the conventional micro lens 12 formed in 
the color filter substrate 1 1 with a micro lens has become rectangle-like (rectangle) by plane view, as 
shown in drawing._6_. 

[0011]In the micro lens 1 2 made into the shape of a rectangle (rectangle) by plane view, in order to give a 
lens effect with a natural thing, each side serves as curved surface shape. However, as shown in drawing 5 
(b) which is a sectional view of the micro lens 12 in drawing 5 (a) which is a sectional view of the micro 
lens 12 in a line and the X-X'Y-Y' line in d rawin g 6, The curvature (Rj) by the side of the long side of the 
micro lens 12 differs from the curvature (R 2 ) by the side of a shorter side greatly, For this reason, it 
becomes what differs in focal distance f ( by the side of a long side, and focal distance f 2 by the side of a 
shorter side, and the light which condensed with the micro lens 12 brings about what is called astigmatism 
that does not condense to one point. 

[0012]As signs that the light which passed the colored pixel 14 is condensed with the rectangle 
(rectangle)-like micro lens 12 are shown in dr awing 4 shown typically, Even if the focus B which condenses 
in the position of focal distance f ( by the side of a long side is located in the opening 18 of the black matrix 
layer 1 7, the focus A which condenses in the position of focal distance f 2 by the side of a shorter side 
serves as this side of the opening 1 8 of the black matrix layer 1 7. Thus, two or more focal parts will exist in 
the rectangle (rectangle)-like micro lens 12, and it does not become spot light (it condenses to one point) 
with each focus, but becomes slit light (it condenses to rectangular shape). 

[0013]For this reason, however it may form the buffer layer 16 between the micro lens 12 and the black 
matrix layer 17, since the light which condensed with the micro lens 12 will not condense by one point, The 
phenomenon in which it is kicked without entering into the opening 1 8 of the black matrix layer 1 7 
(interrupted by the shade part 19) generates the light flux (for example, sight which condensed with the 
focus A of dr awing 4 ) which does not connect a focus with the field of the black matrix layer 17. 
[0014]That is, in the color filter substrate (color filter substrate 1 1 with a micro lens) which has the micro 
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lens 12 made into the shape of a conventional rectangle (rectangle), utilization efficiency of light cannot be 
made high but the problem of the image display of the high grace demanded becoming impossible arises. 
[001 5]The utilization efficiency of light provides and has a high color filter substrate with a micro lens, and 
the place which this invention was made in view of the problem mentioned above, and is made into the 
purpose raises the display quality of the image display device using a color filter substrate with a micro 
lens, 
[0016] 

[Means for Solving the Problem]It notes this invention persons' inquiring wholeheartedly and, making piane 
shape of a micro lens into a square or the shape of an approximately square as a result that the above- 
mentioned technical problem should be attained. Namely, a color filter layer which consists of two or more 
colored pixels which claim 1 made rectangular shape at least, In a color filter substrate with a micro lens 
which carried out laminating formation of a microlens layer and the black matrix layer one by one on a 
transparent substrate, It is considered as a color filter substrate with a micro lens making into the shape of 
a plane view square, or the shape of an approximately square a micro lens which constitutes said microlens 
layer. 

[001 7]As mentioned above, since it was considered as the shape of a rectangle (rectangle), the 
conventional micro lens is that curvature (Rj) by the side of a long side differs from curvature (R 2 ) by the 
side of a shorter side, differs in focal distance by the side of a long side, and focal distance f 2 by the 
side of a shorter side, and does not condense to one point, however — making a micro lens concerning this 
invention into a square or an approximately square — the neighboring length — abbreviation — it is made 
equal, curvature of a curved surface formed in each neighborhood side can be made equal, and a focal 
distance by the side of each neighborhood can also be made equal. That is, light which condensed with a 
micro lens in which this invention is involved can be condensed to one point. By adjusting thickness of a 
buffer layer and adjusting distance of a micro lens and a black matrix layer by this, fight which passed a 
micro lens can be led to an opening of a black matrix layer, without being kicked, and can make utilization 
efficiency of light high. 

[0018]Here, as mentioned above, shape of a micro lens and a colored pixel which counters has become 
rectangle-like (rectangle) by plane view. For this reason, since plane shape of a micro lens and a colored 
pixel differs when shape of a micro lens is made into a square or an approximately square, it can be said 
that it is impossible to cover a colored pixel field whose number is one with one micro lens. An invention 
concerning claim 2 solves this. That is, an invention concerning claim 2 considers it as a color filter 
substrate with a micro lens forming two or more micro lenses for each [ which constitutes a color filter 
layer ] colored pixel of every, and cavers each colored pixel field with two or more micro lenses. 
[O019]Here, stationing without a crevice a micro-lens comrade who arranges to each colored pixel field, 
when two or more micro lenses are formed for every colored pixel raises a filling factor of a micro lens to 
each colored pixel, and when condensing light to one point, it becomes advantageous. That is, in claim 3, it 
is considered as a color filter substrate with a micro lens forming where two or more micro lenses formed 
for every colored pixel are abbreviated-stuck. 

[0020]Subsequently, a size of a micro lens to form can be said as to enlarge as much as possible is more 
desirable, and it describes a reason below. 

[0021]In forming a micro lens, using a micro-lens formation method of a heat flow method is generally 
performed. That is, a raw material (for example, transparent photopolymer) used as a micro lens is appiied 
on a substrate. Subsequently, after carrying out pattern exposure at a photopolymer via a mask for pattern 
exposure which has a predetermined pattern, development is performed and a transparent resin layer is 
formed in a part which forms a micro lens. Subsequently, a micro lens which has a curved surface is 
formed by heat-treating to a substrate and melting the surface of a transparent resin layer. If not each 
micro-lens comrade has a crevice when forming a micro lens by a heat flow method, at the time of heat- 
treatment, a micro-lens comrade who adjoined will weld and can form a curved surface for which it asks. 
For this reason, it is what will need to detach distance of an adjoining micro-lens comrade to some extent, 
and will need to give a crevice between each micro lens. 

[0022]In this invention, although two or more micro lenses are formed for every colored pixel, here, When 
the number of micro lenses which make a size of a micro lens small and are formed in each colored pixel is 
increased, A rate that a crevice taken between micro lenses occupies increases, on the contrary, a filling 
factor (a micro lens is a wrap rate about a colored pixel field) of a micro lens to a colored pixel will fall, and 
luminous intensity which condenses with a micro lens will be lowered, That is, a square-like micro lens is 
enlarged as much as possible, and it can be said that a rate of a crevice between micro lenses can be 
lessened, a filling factor of a micro lens is raised by covering a colored pixel with a small number of micro 
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lenses, and condensing light intensity can be raised by it. 

[0023]This invention persons propose inquiring wholeheartedly in order to cover a colored pixel and to 
raise condensing light intensity with a micro lens of the shape of a large square as much as possible, and, 
performing as follows shape of a colored pixel which is a rectangle-like (rectangle) as a result. That is, an 
invention concerning claim 4 is taken as a color filter substrate with a micro lens considering it as 
rectangular shape with which By=kxBx (k is two or more integers) is filled, when setting the length of Bx 
and a long side to By for the length of a shorter side of a colored pixel of rectangular shape. 
[0024]As mentioned above, when shape of a micro lens which counters a colored pixel is made into a 
square by making the length of a long side into shape of a colored pixel made into an integral multiple of 
the length of a shorter side, it becomes possible to cover a colored pixel with minimum number of micro 
lenses. For example, if the length of a long side is made into a colored pixel made into twice the length of a 
shorter side, it will become possible to cover a colored pixel with a micro lens by arranging in two 
longitudinal directions of a colored pixel a micro lens of the shape of a square which made a length of one 
side the length of a shorter side of a colored pixel. 
[0025] 

[Embodiment of the lnvention]Below, based on the drawing in which the gestalt of one example of the color 
filter substrate with a micro lens of this invention is shown, explanation is continued further. 
[0026]Drawing 3 is a top view of the color filter substrate 1 with a micro lens in this example seen from the 
black matrix layer 7 side. The K section in dra wing 3 exposes a part of color filter layer 3 formed on the 
transparent substrate 5, and the colored pixel 4 of R (red) color, G (green) color, and B (blue) color is 
formed in conventionally publicly known means forming, such as a pigment dispersion method. In the color 
filter substrate 1 with a micro lens of this example, as shown in the K section in d rawing 3 , a large number 
were arranged and each colored pixel 4 has arranged the colored pixel 4 of rectangular shape with the pitch 
size at equal intervals so that there may be almost no crevice. 

[0027]In this example, as shown in drawing 3, the pitch size for which each colored pixel 4 is arranged is 
set to Dy=2xDx, if the direction of X is set to Dx and the direction of Y is set to Dy. Each colored pixel 4 
of R (red) color, G (green) color, and B (blue) color was made into the same size method, and when the 
length of Bx and a long side was set to By, it set the length of the shorter side to By=2xBx. It set up as 
the array pitch of the colored pixel 4 and the size of the colored pixel 4 being the same in abbreviation. 
That is, it is considered as Bx=Dx and By=Dy. 

[0028]Subsequsntly, the L section in drawing 3 exposes a part of microlens layer which was made to face 
the colored pixel 4 and was formed on the colored pixel 4. As shown in the L section in drawing 3 , in the 
color filter substrate 1 with a micro lens of this example, the micro lens 2 which is a square was formed in 
two longitudinal directions of the colored pixel 4 every colored pixel 4. 

[0029]As shown in drawing 1 which is a drawing in which the important section of this example is expanded 
and shown, the length Mx of one side of the micro lens 2 of the shape of a square formed by this example 
sets distance from the edge side of the colored pixel 4 to the micro lens 2 to S, and makes it Mx^ (Bx-2S), 

[Q030]ln this example, as mentioned above, it is referred to as By=2xBx and form the two square-like micro 
lenses 2 in the longitudinal direction of the colored pixel 4 of rectangular shape, but. When the size of the 
colored pixel 4 in every direction is made into By=KxBx (K is two or more integers), the K square-like 
micro lenses 2 may be formed in the longitudinal direction of the colored pixel 4. Also in such a case, the 
length Mx of one side of the square-like micro lens 2 is made into Mx= (Bx~2S). 

[0031]However, since the increase of the arrangement number of the micro lens 2 and the rate that the 
distance S from the edge side of a colored pixel to a micro [ens (what is called a dead space) occupies will 
increase if K is enlarged too much as mentioned above, As for K, since the filling factor of a micro lens to a 
colored pixel fails, two to about three are desirable. 

[0032]In the color filter substrate 1 with a micro lens of this example, as shown in drawing 2 which is a 
drawing in which the section in the Z~Z' line of dra win g 3 is shown, after forming the buffer layer 6 on 
micro-lens two-layer as usual, the black matrix layer 7 is formed. 

[0033]The color filter substrate 1 with a micro lens of this example is manufactured in the conventionally 
publicly known production means described below. That is, it formed with a pigment dispersion method or 
inorganic multilayer film vacuum deposition on the transparent substrates 5, such as glass, first with the 
arrangement pattern which mentioned above the colored pixels 4, such as R (red) color, G (green) color, 
and B (blue) color. 

[0034]Subsequently, transparent lens material (photopolymer) was applied on the transparent substrate 5 
after forming the colored pixel 4 (coat). Subsequently, the development was performed after performing 
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pattern exposure for the mask for pattern exposure which has a square-like pattern in piles on lens 
material. Thereby, the plane view square-like lens base material was obtained. 

[0035]Subsequently. it heat-treated to the transparent substrate 5. Thereby, a lens base material fuses 
and the surface of a lens base material turns into a curved surface shape convex. Subsequently, where the 
surface of a lens base material is held in a convex, the lens base material was hardened. Thereby, the 
micro lens 2 of the shape of a plane view square for which it asks was obtained. 

[0036]Subsequently, in consideration of the focal distance of the micro lens 2, the transparent buffer layer 
6 made into the thickness for the focal distance of the micro lens 2 was formed with transparent resin etc. 
on the micro lens 2. Subsequently, the black matrix layer 7 is formed on the buffer layer 6. As means 
forming of the black matrix layer 7, the opening 8 is formed with photo etching method after vapor- 
depositing a chromium metal film on the buffer layer 6, or methods, such as performing pattern exposure 
and development, are raised after applying black resin on the buffer layer 6. 

[0037]As mentioned above, although explained per example of this invention, it cannot be overemphasized 
that an embodiment of the invention is not limited to the explanation and the drawing which were 
mentioned above, and various modification may be performed based on the meaning of this invention. 
[0038] 

[Effect of the InventionjAs mentioned above, in the color filter substrate with a micro lens of this invention, 
the micro lens of a square or the shape of an approximately square is formed on the color filter layer which 
has a colored pixel of rectangular shape. Thereby, in the micro lens concerning this invention, the 
curvature difference of a lens side can be made small compared with the micro lens of the rectangular 
shape currently formed conventionally. 

[0039]Therefore, the light which passed the colored pixel and the micro lens can prevent the phenomenon 
in which it is kicked in a shade part (shaded), without passing the opening of a black matrix layer. 
[0040]In this invention, two or more micro lenses of the above-mentioned shape can be arranged so that 
there may be almost no crevice in each colored pixel, and the filling factor to a colored pixel can be raised. 
[0041]That is, the efficiency for light utilization of the light which passed the colored pixel can be raised by 
using the color filter substrate with a micro lens of this invention, and it becomes possible in the image 
display device using the color filter substrate with a micro lens of this invention to obtain a bright display 
image. 
[0042] 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1]The flat-surface explanatory view showing the important section of one example of the color 
filter substrate with a micro lens of this invention. 

[Drawing. 2]The section explanatory view showing one example of the color filter substrate with a micro 
lens of this invention. 

[Drawi ng 3]The flat-surface explanatory view showing one example of the color filter substrate with a 
micro lens of this invention. 

[Drawing .4] The explanatory view showing an example of a difference of the focus of the micro lens formed 
in the conventional color filter substrate with a micro lens. 

[Drawi ng 5] (a) - (b) is an explanatory view showing an example of the focal distance of the micro lens 
formed in the conventional color filter substrate with a micro lens. 
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[Drawing _6]The expansion explanatory view showing the important section of an example of the 
conventional color filter substrate with a micro lens. 

[Dra wing 7] The explanatory view showing an example of the conventional color filter substrate with a micro 
lens. 

[Description of Notations] 
1,11 color filter substrates 

2 and 12 Micro lens 

3 and 13 KATA filter layer 

4 and 14 Colored pixel 

5 and 15 Transparent substrate 

6, 1 6 buffer layers 

7, 17 black matrix layers 

8 and 18 Opening 

9 and 19 Shade part 
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^0 ft§ 0 

[ 0 0 0 6 ] 13 , J:.iiLfc77 77-? 1- 1) 77,1 

17©M P^OftTtciS, &&mi&0&mTimih1r 

7 n uyXmmVltvj 7 n l^yXf+t*9-7-r 

frfWRUt-tsz. t tfiftbtix^ib bvxfoZc, t ft 

fl6*tt, 77y7^hJJ7 7ei7W«Sil19t*J' 

7 7li17(DJfit!Sl9t : -ii6tLT^fct><0T-;fe5! 0 Up& 
(w, .t&li^14±^^7 7 p u>-X12$rJf^i-5t, ^ 
JO *7'7 y ^ h y 7 7,S17«ii3tai9(i-Cig6^TV^fc 
^'l-Vf 1 7 n l-.v- :<17 vliiV: LgB D WWcM < r_ t T\ 
Df] n ffTMS&jmTt-l kSfcca-efc!? -r^7» 

[0007] T^Bi/yXiZtt, #^feil^14t*f|p| 

xi 2%%&mmAk vmWKbm—f&wi t -1-5 rt-^jt© 
mmmuzm® vtcmt&wt< 

77712(^1: ' ,'|.|V IV of.^ s ^7 7n 77X12i7' 

n^WM-fK z. b /j^-teW 1 1 ^ 
[ 0 0 0 8 ] ZZX\ W#nl-7X#^7-7-fy/ 
7 «1 1 {-^-t o #*^riiH?14*3 J; VK Mfat 67 y 
yf-?Y •; 'J 7f/170#[3RPai8ro^^ii, li^^^r 

.^'jirftoT.1-3^, cco«|ftj(i, «^(Oflip«*-®5k$ 

50 [ 0 0 0 9] - <K>tzl/> % m 6 \Zv<t X p t, •v--i' 7 n lx 



(3) 



1-14 2 8 3 5 



&k 1 1 o * ? - y ■< mm 1 3 k w mk<»% mm 
uq«D-m<D%&mm <w*.& r (#) fi-t&ii^ 

[0010] 

imMmmisXo ttsiil .biiLfc^ic, 

7 ra i^X#£ * 7-7 -r \zM®£*.1t%?k 
a 7xX12{;L 0 6 d^-fj: 5 spflpft-CBI 

[0011] ¥BBfi-e*SB Lfcv^ -'/ □ 

■fc -ft * 5 1 & x # «i nfi ii tt I LLr If $ t ft o T v ■> o t> tf> T- fo 
■5, L/7U EI 6 ' : |70X~X' Si74ol:L5v--f 7 p 77 
X12tf>rriBIS'eife3H5 (a) *3j:tje, Y — Y ' »fr:J8 
ttS^^n u>-X12colTrEllT-ifooil5 (b) 
«t^ {:, c 7 7Xl2cDfiffilI«iIii^- (Ri ) Ha 
iZHMoilltf (r 2 ) i/MKSiotUHo-C-fc 

I* f 2 i<0 b ft <9, 7 c VVX\lxmt\-- 

[0 0 12] #6W*14SraiBLitJt4:Jg^ (ftM2) 

^cd-^c 7 p u y xi 2£Tm&ir&®*&miW3\zm- 

■*-S«£B**75 y^hH *JB17©BHPSlSI8fc&ffi 
flUfcAtt. 7777v V » **JB17roBBntt18©*itt«: 

[0 0 13] COTfc*, ^i4»{C-v>f jjr n 77X12>7'7 
; -/7-? h y ?^IS17tO! 3 H t lK/<-y7T-)g/16i'^B)cL-T 
b, 7 n u 7X1 2tcf#.^ LfcJti*- * t-ffijt Lft 
V^x y'yy?-? h ]) *xl§17<0ffitM&&tf*^ 
#3fc (#Ui±\ H4 0«j*A-«*ft*Lfc3fc) tt. 7*7 7 
//vhF; *ffl17©M Ptinss^AMt S w i * < Btfeft 
s G)I»!i9-c-l:fc*x6) *v> «><o-e 

[0 0 14] - .'d:^. (S^) tait 

7 P kyX12**-fS*7-7^ A-7Jit-ffi O-f 7 
P 77X#t#7-7.f /i-7S«11) t*3^Ttt, 

So 

[0015] mwitt, ±.mLtdim^mJi-ftz-Mci> 

4 9 p v .vxf ; ^17-7 , i -il L Li' - - 



T, ^ p u-vX^#5&7-7^n-^SjE*J ; av^fclJ 
L j k IL ' J ... x 
[0 0 16] 

[SfiM^K^Totfc^?-^] ^mm^mm-^ 

t iUlt. ) LK <s '•k iL C j - r i : '^ii ' 't 

-I r . . -Hi iX jt*fl?i, L<f»iE*- 

« 1 «, '>/ji < 1 1>. ffi/F^Li: UtlSifW^fepi^ J, 5 
2) * y-'JA ,V 7 JS; t . ^'J P ^ 7 XJB i . 7 77 

^ n 77X'W#-*7-7^^7SfeICteV^T, fltlE^ 
;7 a > . >• ,» 5;irtt^4 i' a 7 >' X i , ^ffi^jEZf 

L< «Bft.iE*^t tfc:i Sr«i1-o^^ ^ 

uiy xft t * 7 • - 7 7 iv 7 k« tLfcf>wes>5. 
[0017] una Lfc J; 9 * d uyXii 

Ha® (J4>7^) Ath Lx^ititvK -mmotom 

(Rt ) ir:S;2lIc:.ilL13 (R 2 ) iWiSrit ft 

2(» I'^fcS^-f 7P U7XW, Em iL<liPI&IE^i 
U, Kia«>ftSi-l5#U< L)fct>©T*)ti> ^ifliJic® 

* s n o iiii ii (7 t yj ^ -t m l < -c §\ # a ti n m & mmh 

7 V 7 ??t|>!)^ ^ffl»E«*P«iSt-5 -tX\ W 7 

p 7 7 x^m ufc jtettK X 7 

JO [0 0 18] .'.IT, fli!l!L/tJ:9(: 



-7-< 7 P 77X 



^'.XXvfX 



^77: 



Li7LL 



mmm* i siro-^-r ? p i^xx-e^-t^ titT 

»jitiv7j, ; , i.--'ji2(^toi«OT»k r;h.4-)5)?i*L 

7n 7 7x^^)tL7i- tmmtfvf ^>x 
40 w * * 7 - 7 -y 7 2£g tut © -e i mmm 

W$.iWk®^<{ ? p i/yxui^- f 5 i 5 1- Lit % 



9] . 



171-^-1 7 n 7 i- s' fta^SrSijj) JtSr-^Ctt 

? n £ & ■ l -V^^7lii^/J?| i> p 77X^» 
««f LfcttffitCTflflS Lfc;t SriK«ii-«W 7 o 7 

7 X'M # * 7 ~ 7 . ^ mii t Lfc b^X7fo5« 



[ 0 0 2 o 3 fcv>-c. Wt^-f ? n ^yxcox^ £f 

[ 0 0 2 i] w * o u>-x^)\iit'r<b\~hiz. <o , Si? 
i 1 1 I I 1 If - li . p _ J l L 

*t WRI* CrU _ U lilte> JrttJ:i:iftt5. 
&^t?, B?ft«>/< * - vfcW-f 3^-y8B*ffl^* ^ 
& 'if LflR#{&« Jig !C / < * - v ft * t fc g , SMft £ ff I ^ , 

, t >. m_ _ [ir i iJi'iJS&ffMt- 

C t T\ iBiBd f i> p ^:<&m$.i-Z 

fi* ©W/Bl^ ' -IjI S 'J S _ /! (i " 

Wl- MfSLfc-v-i c - M,L i. u ) 
* illi 3h /jiffMr- £ ft V' z. k \z tt 3 . 1 *> fc * , PMfi-f 5 

[o o 2 2] -rr\ *»iiK*vvri* ? m&m % 

-Y*n yyXroXg: SS^S < U ft^ftiasfSiaM-f 
*W ^ a v isZcD&zm*? Ufc«MK Z o uyx 

mzttirz>i-< ? b yyX0>jfc#$ (v-f * d yyx# 
;f KmmM^9 1 iTO* 0 . * o u-yX-e 

•? c u yXtffi!iS;ffi5 - k X\ t> o yyXRJ] 
«lf (W|il#£'>& < T?g , * o yy XOftWaS 

[0 0 2 3] *«f|#&Hu «^^#^3E^«©t^ 
*p yyXfcTfc£|Ii#fr«V\ «t£»ig&±!f 

a ** < #MHwr«:ff ^ tchvxiby), *ottJfc m* 
2>%wn, frm it,i i s b > Jta 

©ft$&By £-f£i£, By=kxBx (kli2R.I: 
[0 0 2 4] _ha"L/tJ; fiiZ2«Ofii*, Mi^cOdS 

$ ommBk Ltz$&.mm<wmki-z ~ t t? v ^ few 

*ic J >f|Tp11-S'M' ^ d i^X©m i &IE*^i: LfcBS, 
co-JI-T^ji^ic 2flt^5: tr-. jtffeiiJB*^^ if a u 



[ 0 0 2 5] 

[0 0 2 61 ill 3 a, :/J yfJ-?V 'J if *M 7 <«]»»?> a 

izMrft Ltr.ii ?-7 4*i>m3 o>-m&mh£-&f-: t (O 
X-fo<0, R (#) fe. G Off) -gu B (#) feO^tfeH 
^ 1,L llt^OJ > T' fA -T-fx 1^ Xl&fSt L 

[0 0 2 7] ^fiW^rJ^Ti-J:, |g!3IC*f ct 

Y^Tr.|&Dy tf5t, Dy = 2XDxiLTV^ t * 
fc, R (*) fe„ G (S) fe. B (f=f) f3©#*rg.E* 



20 - ^ i - 1 v i _ - ' I 

Lfc 0 -r^^*> % Bx = Dx, B y = D y i Lfct©"C 

[0 0 2 8] ^>tf, 0 3t»L»fi, .f'felis(?4± 
ft. ffe'i#4iW2tT«Lfc?>f if a uyXJS 
©-g|5'£i?tl.i$-Urfct 1 '0t"'foS, H3froLg|it*1-J; 
9i:> **Ji#l ?oi-yXtt$*5-7^^S 
SiKjs^rii, «&W«4fntc N lEimx-hh-? 4 

■y'v ' ? - , " - F 4 CO fi-T |t| Id 2 ja^rijc Lfc a 

5r? [0029] itc, ftnnm-vw&itcmwm-vj 

ft u U>'X2 W—iy^]3:eM x li:, ^iSf^W^SB^tt 

^Lr^-riaiit-fcsia i izmtx 5 iw s 4 © 

Sffl/j-.fe-r^ ^ p u yx 2 * SiLT, Mx 

= (B x- 2 S) i LT^<5o 

[00.30] ^mmmzto^xtt, mm t-ftx 0 c b 
y = 2 x b x t l . mmn^mm 4 icje 

Jj&VtW'f 'J a yyX2 & 2iiJT^U"C^>S/j\ tfe 
jilij-SI 4 (OfiHKWt&S: B y = K X B x {Kft 2 Kt±^St 

ft) tLitm, *6W*4©«*3iri*itjE*»«©-»' 
*3 1/ \f t , lE^.tfcw^i' ^ d v y x 2 co— ia so-ji ^ M 

xli, Mx= ( B x — 2 S ) ki'Z tOTJibS. 
[0031] {fib, flint LfcJ; 5 (d, K^-Xf < L:i§" 
Si, vy ^ a u > X 2 (Offi?NJlSaWJe L, ^feSi^co 

sai22^fc^-c ^ a yyx*T»SE«is (mm. 

fi p l/yXid^WsWSfcft, Ktt2~3S 
[ 0 0 3 2] ftib\ ^UttlfJro-v,'' * b uyx#^j7 



mmi-^-m m - - is 2 ic^h-j; 5 tx #*=sb <5 ^ 

-f * p t^X 2 JB JlC'< -/7T-B6 Lfcffc. X 

9 s/ ? t I- y ^ 7,® 7 2rff&5SLT^3„ 

[C 0 . -l] -1- t ' -L J 1 ' ' t - -11 r J ' 

ir ; l,MS,..Li::. " Vr.t 

iSlEiO, R (#) fi, G (g) ft. B (W) 
feKS? 4 &•_]:.*£ L XJEJ?iJ ^ - X," T MM L fc„ 
[ 0 0 3 4 ] JSc^f, «aWH4&«^. rfU1^fe-5 

ffl t x ^ £ u ■ yXfcUiizH^at /•> ^ - xSSrftSrfr-s 1 

[0^ ,] - ,X "i 1,1 1 _'lItfrofc, r 

t) , 0fa-r<&¥af»jE*5i5*t«>-r-f * n u-x x 2 a<#<b 

tiz/X 

[0 0 3 6] ^^okyX2±lc:, 
U'V^2©«SASai|«:%JtU {Sitf'^ * n U.VX2 

wJftj&IEMI^wJBff & L-fcsiW fc< v 7 7 -m 6 tmw 

AR*g*ft« 7 * Y -T- 7 9=- > '/fk\- <fc D 08 R 815 8 
fiE-fS. *fc(X ;<*7 7HS6±fc»6#Mg£fttfi 
ft, /<#~i/|t3fe. Slfc£*T 5 *0>*itoJ«*rrf>jfcS. 

10 0 3 71 £J.X, lXj : mm\~ * !ftnj fcfrort 
is s ^na^OflMBfi, J&LfcKllWJctl'BIBi:: 

[0 0 3 8] 

[3690©»] XM 5 (X 7 a u> 

X#£#7-7^A-*«»::l3^Tf*. »ftO«fe(ffl 



(5) mW 1 l - I 4 2 8 3 5 

,y 

[ o o .i h ] o/.-i/i, ;i i :;tmii^5'jin--- i' ; p u-^x 
■Srilii L , X 7 5/ 7 h D ^JgcDDB n ffP^iiii 

[0 0 4 0] sfcfc, ;«6W{c:fev^riX ±SBJg^©^X 
PI !l r L lUl ! i k|j'| -1*1 — I 1- >-\ mi 

[0 0 4 1] iX:.;^. *?SH>]£0^^ ^ a i/yXW|A 
/fl y-y^^^iU^t/fl^Sri-C, -ffepl^^ji-iEiLfc 
- ' - f=| « r - ' T* X fri<Ov^^a 

[0 0 4 2] 

[IlB5«tW^M 

[in i ] immo-vi v o uyxtt§i7-7^;^i 

[ II 2 ] i?| co X'/c^ ^ -h 7 - 7 -f A- ^ J,'-i 

m<o- mm m % * -rwmn m a 
[04] m\w^A v p f^x#**?-7-f/v?a&tR 

mm. 

[121 5 ] ( a } ~ ( b } (X ra-SStfW-f if D I'VXWf 

* -7 - 7 .r ^ * X «tcj^flll tfc-^-f >x©«.«e 

[IS] 6 ] '&%<D-?S 0 n [/>'X#J )V#W& 
if) [H7] ffl6*0-vf!?nV'>'X«-**5-7^^3&E 
[^XwSJOTl 
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